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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

2. Claims 1 , 3, 6-16, 29-30 and 32-34 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Jeddeloh (US Patent No. 6,363,502). 

For claim 1, Jeddeloh discloses a system, comprising: 
a memory mapping logic configured to provide access to memory 
locations (memory remapping module maps defective memory addresses to non- 
defective memory addresses, col. 5, lines 54-57, abstract), where the memory 
mapping logic can be configured to direct a memory accessing operation 
intended for one memory location to another memory location (col. 5, lines 54- 
57); and 

a memory quality assurance logic operably connected to the memory 
mapping logic (memory controller with a plurality of different error handling 
modules... an error detection module, an error correct module, and a memory 
remapping module, col. 2, lines 33-40, fig. 1, items 38-42), where the memory 
quality assurance logic is configured to: 



r . - 
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control copying contents between a first memory location and a second 
memory location (the processor accesses a remapping table that maps each 
defective memory portion of the requested memory bank to a non-defective 
memory portion of the requested memory bank, col. 7, lines 46-49); 

reconfigure the memory mapping logic so that memory accessing 
operations intended for the first memory location are directed to the second 
memory location (the processor determines the non-defective remapped location 
to which the defective requested memory portion was mapped, col. 7, lines 49- 
51); and 

initiate memory testing of the first memory location (the processor then 
accesses the remapped memory portion and performs the requested operation 
on the remapped memory portion, col. 7, lines 52-54). 

For claim 3, Jeddeloh discloses the memory mapping logic includes one 
or more address translation tables (a remapping table that maps each defective 
memory portion of the requested memory bank to a non-defective memory 
portion of the requested memory bank, col. 7, lines 46-49). 

For claim 6, Jeddeloh discloses the memory quality assurance logic is 
configured to selectively logically replace the first memory location with the 
second memory location by reconfiguring the memory mapping logic, based, at 
least in part, on a result from the memory testing of the first memory location (col. 
7, lines 40-60 and fig. 6, items 122-132). 

Claim 7 is rejected using the same rationale as for the rejection of claim 6 

above. 
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For claim 8, Jeddeloh discloses the memory quality assurance logic is 
configured to initiate memory testing of the first memory location by sending one 
or more signals to a memory testing logic (the memory controller processor 
employs the control lines to inform a selected one of the error detection and error 
correction modules whether the memory access request includes a read or a 
write request, col. 5, lines 15-18). 

For claim 9, Jeddeloh discloses the memory quality assurance logic is 
configured to initiate memory testing of the first memory location by sending one 
or more signals to an onboard memory testing logic, where the onboard memory 
testing logic is physically connected to the first memory location (col. 5, lines 15- 
18 and fig. 3, items 38A and 12A). 

For claim 10, Jeddeloh discloses the memory quality assurance logic 
selects the second memory location (accesses the remapped memory portion 
and performs the requested operation, col. 7, lines 52-54 and fig. 6). 

For claim 1 1 , Jeddeloh discloses the memory quality assurance logic 
includes one or more data stores configured to store one or more of, a memory 
freshness data, a memory quality data, an operating system instance to physical 
memory location relationship data, and a memory reconfiguration data (memory 
controller includes a configuration array with configuration registers that keep 
track of which of the plurality of error handling modules is employed for each of 
the memory banks, col. 3, lines 43-47). 
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Claim 12 is rejected using the same rationale as for the rejection of claim 
1 1 above. Jeddeloh further discloses the memory quality assurance logic being 
operable connected to the one or more data stores (fig. 3, items 38A-46A). 

For claim 13, Jeddeloh discloses the second memory location is located in 
internal memory of the memory mapping logic (fig. 3, items 12A and 13A-20A). 

For claim 14, Jeddeloh discloses the second memory location is located in 
internal memory of the memory quality assurance logic, (fig. 3, items 12A and 
13A-20A). 

For claim 15, Jeddeloh discloses the second memory location is physically 
connected to the first memory location (memory module includes first through 
four memory banks; the memory module could have more or less than the four, 
col. 3, lines 13-19 and fig. 1, items 12-20). 

Claim 16 is rejected using the same rationale as for the rejection of claim 
10 above. 

Claim 29 is rejected using the same rationale as for the rejection of claim 
1 . Jeddeloh further discloses: 

a processor (fig. 1, item 24); 

a memory operably connected to the processor, where the processor can 
access the memory (fig. 1, item 12, 26, 22 and 85); 

a memory mapping logic configured to provide access to memory 
locations in the memory, where the memory mapping logic can be configured to 
direct a memory accessing operation intended for one memory location to 
another memory location (fig. 1 item 42). 
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For claim 30, Jeddeloh discloses the system is embedded in a computer 
(a method and computer system for storing data subject to memory errors, col. 2, 
lines 31-32). 

For claim 32, Jeddeloh discloses the memory quality assurance logic 
includes one or more data stores configured to store one or more of, a memory 
freshness data, a memory quality data, an operating system instance to physical 
memory location relationship data, and a memory reconfiguration data (each 
configuration register stores an indication of the error handling module that will 
be employed to write data to and read data from the memory block associated 
with the configuration register, col. 2, lines 46-49). 

For claim 33, Jeddeloh discloses the memory quality assurance logic is 
operably connected to one or more data stores configured to store one or more 
of, a memory freshness data, a memory quality data, an operating system 
instance to physical memory location relationship data, and a memory 
reconfiguration data (fig. 3, items 46A, 38A, 40A and 56A). 

For claim 34, Jeddeloh discloses a memory location selection logic 
configured to select the first memory location and the second memory location 
(processor accesses the requested memory portion, fig. 6, item 132; the 
processor then accesses the remapped memory portion, fig. 6, item 128). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeddeloh (US Patent No. 6,363,502) and Frisch (US Patent No. 5,721,828). 

For claim 2, Jeddeloh discloses the invention as per the rejection of claim 
1 above. Jeddeloh does not, however, expressly disclose that the memory 
mapping logic includes a crossbar. 

Frisch, however, discloses a multicomputer memory access architecture 
made up of a crossbar network to which are connected processing nodes and I/O 
interface nodes, which establish communication paths through the crossbar 
networks in response to routing signals, so that a local processor has direct 
access to remote memory, which is mapped into local address space (abstract). 

Jeddeloh and Frisch are analogous art in that they are of the same field of 
endeavor, that is, a system for the management of memory. It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to 
include a crossbar in such a system because this would allow routing of signals 
in local registers so that a processor can access memory in remote processing 
nodes (abstract), as taught by Frisch. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeddeloh (US Patent No. 6,363,502) and Vivio et al (US Patent No. 5,867,642). 
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For claim 5, Jeddeloh discloses the invention as per the rejection of claim 
1 above. Jeddeloh does not, however, expressly disclose the memory quality 
assurance logic is configured to selectively logically remove the first memory 
location from a first set of memory by reconfiguring the memory mapping logic, 
based, at least in part, on a result from the memory testing of the first memory 
location. 

Vivio, however, discloses a system and method for dynamically remapping 
at-risk memory areas in which when all copying has completed, the system 
management software programs the memory controller to target all memory 
accesses to the reserve SIMM, and the suspect SIMM is no longer used (col. 3, 
lines 38-42). 

Jeddeloh and Vivio are analogous art in that they are of the same field of 
endeavor, that is, a system for the handling of memory errors in a computer 
system. It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to include this step because it would help to reserve areas 
of memory and maintain memory coherency (abstract), as taught by Vivio. 

6. Claims 17-19, 21-28, 35-38 and 40-44 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Jeddeloh (US Patent No. 6,363,502) and 
Vivio et al (US Patent No. 5,867,642) and further in view of Nguyen et al (US 
PGPub No. 20040143719). 

For claim 17, Jeddeloh discloses the invention as claimed above in the 
previous paragraphs. Jeddeloh does not, however, expressly disclose selectively 
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copying contents of a first memory location to a second memory location, 
logically replacing the first memory location with the second memory location, or 
initiating memory testing of the first memory location without an operating system 
interaction. 

Vivio, however, discloses: 

selectively copying contents of a first memory location to a second 
memory location (the system management software also proceeds to copy 
memory from the suspect SIMM to the reserve SIMM, col. 3, lines 29-30); and 

logically replacing the first memory location with the second memory 
location (when all copying has completed, the system management software 
programs the memory controller to target all memory accesses, reads and writes, 
to the reserve SIMM, and the suspect SIMM is no longer used, col. 3, lines 38- 
42). 

Despite these teachings, Vivio does not expressly disclose initiating 
memory testing of the first memory location without an operating system 
interaction. 

Nguyen, however, discloses a computer system that may operate a 
portion of available memory as backup to a primary memory (abstract), mapping 
this memory portion to another region and then allow the memory testing 
program to perform a memory test (par. 0028 and fig. 3, items 76-78). 
Furthermore, Nguyen discloses that this memory testing may be performed in a 
system management mode, which allows testing of the memory without the help, 
or intervention, of the operating system, and thus is transparent to it (par. 0024). 
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Jeddeloh, Vivio and Nguyen are analogous art in that they are of the same 
field of endeavor, that is, a system and method for the remapping and backing up 
of memory that many contain data errors. It would have been obvious to a person 
of ordinary skill in the art at the time of the invention to allow such a system and 
method to operate without an operating system interaction because this would 
sustain operation in spite of hardware failures, which would be important in a 
mission-critical system (par. 0001). Further, the inability to check for memory 
errors in an operational computer system may lead to failures in unexpected 
situations such as a computer system crash (par. 0003 and par. 0005), as taught 
by Nguyen. 

Claim 18 is rejected using the same rationale as for the rejection of claim 
17 above. Nguyen further discloses access to the contents of the first memory 
location as copied to the second memory location can continue concurrently with 
the memory testing (memory testing procedures may be performed after POST 
procedures have complete, and during run-time of the computer system, par. 
0025). 

Claim 19 is rejected using the same rationale as for the rejection of claim 
17 above. Vivio further discloses memory testing of the first memory location can 
continue without consuming a non-memory operating system resource 
(dynamically remapping memory from an at risk memory area, to a reserve 
memory area while maintaining memory coherency, and without affecting system 
operation or denying other applications or devices from accessing memory for an 
extended period of time, col. 7, lines 66-67 and col. 8, lines 1-4). 
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Claim 21 is rejected using the same rationale as for the rejection of claim 
5 above. Vivio further discloses the first memory location is logically replaced by 
the second memory location by reconfiguring address resolving means (reads 
are targeted to the initial SIMM until all blocks have been copied, and that when 
all copying has completed, the system management software programs the 
memory controller to target all memory accesses, reads and writes, to the 
reserve SIMM, and the suspect SIMM is no longer used. col. 3, lines 38-42). 

Claim 22 is rejected using the same rationales as for the rejections of 
claims 5 and 17 above. 

Claim 23 is rejected using the same rationales as for the rejections of 
claims 5 and 17 above. 

For claim 24, Jeddeloh discloses providing a report concerning a quality of 
the first memory location, where the quality data is based, at least in part, on the 
testing of the first memory location (a processor that determines whether an error 
correction code, known as the syndrome, indicates that there is an error in the 
memory portion that was read, col. 7, lines 24-26). 

Claim 25 is rejected using the same rationale as for the rejection of claim 
24 above. Jeddeloh further discloses storing a quality data associated with the 
quality of the first memory location, where the quality data is based, at least in 
part, on the testing of the first memory location (the error correction module 
writes the modified data word and syndrome to the requested memory bank, col. 
7, lines 14-16). 
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Claim 26 is rejected using the same rationale as for the rejection of claim 
17 above. Ngueyn further discloses testing the first memory location includes two 
or more test methods (if the computer system is relatively lightly loaded, it may 
be possible to perform detailed memory error testing procedures, such as 
walking zeros and/or walking ones in each memory location, par. 0025). 

Claim 27 is rejected using the same rationale as for the rejection of claim 
17 above. Nguyen further discloses the first memory location can be tested by 
one or more of, a parity test, an electrical test, a striping test, a marching one 
test, a marching zero test, and a pattern test (it may be possible to perform 
detailed memory error testing procedures, such as walking zeros and/or walking 
ones in each memory location, par. 0025). 

Claim 28 is rejected using the same rationale as for the rejection of claim 
21 above. 

Claim 35 is rejected using the same rationale as for the rejection of claim 
17 above. 

Claim 36 is rejected using the same rationale as for the rejection of claim 
21 above. 

Claim 37 is rejected using the same rationales as for the rejection of 
claims 5 and 17 above. 

Claim 38 is rejected using the same rationale as for the rejection of claim 
17 above. Nguyen further discloses steps involving an operating system 
transparent system for on-the-fly memory testing: 
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a memory location identifying logic configured to identify a target memory 
location and a replacement memory location (par. 0028, fig. 1 and fig. 3); 

a programmable memory address resolving logic configured to provide 
access to the target memory location and the replacement memory location (par. 
0028, fig. 1 and fig. 3); and 

a test controlling logic operably connected to the programmable memory 
address resolving logic, the test controlling logic configured to selectively 
program the programmable memory address resolving logic to divert memory 
accesses from the target memory location to the replacement memory location 
and to initiate testing of the target memory location (par. 0028, fig. 1 and fig. 3), 

where the memory location identifying logic, the programmable memory 
address resolving logic, and the test controlling logic do not consume operating 
system resources (par. 0024). 

Claim 40 is rejected using the same rationales as for the rejections of 
claims 2 and 38. 

Claim 41 is rejected using the same rationale as for the rejection of claim 
5 above. Vivio further discloses the test controlling logic is also configured to 
selectively reprogram the programmable memory address resolving logic to stop 
diverting memory accesses from the target memory location to the replacement 
memory location (when copying is completed, accesses are remapped to the 
reserve memory area, and normal operation is resumed, col. 7, lines 57-59; 
when an at risk SIMM is detected and the dynamic memory remapping to the 
reserve SIMM is completed, the system management controller will generate a 
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warning message to the computer system user indicating which SIMM is the at 
risk SIMM so that it may be replaced, col. 7, lines 34-39). 

Claim 42 is rejected using the same rationale as for the rejection of claims 
5 and 17 above. 

Claim 43 is rejected using the same rationale as for the rejection of claims 
5 and 17 above. 

Claim 44 is rejected using the same rationale as for the rejection of claim 
38 above. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeddeloh (US Patent No. 6,363,502) and Chauvel et al (US PGPub No. 
20040024970). 

For claim 4, Jeddeloh discloses the invention as per the rejection of claim 
1 above. Jeddeloh does not, however, expressly disclose the memory quality 
assurance logic is configured to select the first memory location by one or more 
of, a linear method, a round-robin method, a random method, a least frequently 
used method, a most frequently used method, a most recently exhibiting an error 
method, and a least recently exhibiting an error method. 

Chauvel, however, discloses a method for managing memory in which 
replacement algorithms may include, random replacement, round robin 
replacement, and least recently used replacement (par. 0018). 
Jeddeloh and Chauvel are analogous art in that they are of the same field of 
endeavor, that is, a method for memory management. It would have been 
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obvious to a person of ordinary skill in the art at the time of the invention to 
include such methods for managing memories because this may reduce the 
number of memory accesses and overall power consumption (abstract), as 
taught by Chauvel. 

8. Claims 20 and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jeddeloh (US Patent No. 6,363,502), Vivio et al (US Patent 
No. 5,867,642), Nguyen et al (US PGPub No. 20040143719), and in further view 
of Chauvel et al (US PGPub No. 20040024970). 

Claim 20 is rejected using the same rationale as for the rejection of claims 
4 and 17 above. 

Claim 39 is rejected using the same rationale as for the rejection of claims 
4 and 38 above. 

9. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeddeloh (US Patent No. 6,363,502) and Mellor et al (US PGPub No. 
20040169885). 

For claim 31 , Jeddeloh discloses the invention as per the rejection of claim 
29 above. Jeddeloh does not, however, expressly disclose the system is 
embedded in an image forming device. 

Mellor, however, discloses a method embodiment for memory 
management in which print job data is stored in the memory of an image forming 
device (abstract). 
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Jeddeloh and Mellor are analogous art in that they are of the same field of 
endeavor, that is, a method embodiment for memory management. It would have 
been obvious for a person of ordinary skill in the art at the time of the invention to 
include such an image forming device because this allows the processing of a 
print job and producing of an image such as text and/or graphics on a media 
sheet (par. 0020) as taught by Mellor. 

Contact Information 
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should be directed to Daniel Kim, reachable at 571-272-2742, on Mon-Fri from 
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4210. 
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the Patent Application Information Retrieval (PAIR) system. Status information 
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PAIR. Status information for unpublished applications is available through Private 
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